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Greneral Instructions NAME

¢ Working Time — 70 minutes.

e Approved calculators may be used. TEACHER

e A table of Standard Integrals is
provided at the back of this paper.

o All necessary working should be shown

for every question.
e Begin each question on a new side of

the answer booklet.

e Marks shown are a guide and may need
to be adjusted.

e  Full marks may not be awarded for
careless work or illegible writing.

o  For Questionsl-5, write the letter for

the correct answer on the first page

of your answer booklet. Be very clear.




Question 1.

The sine curve with period 47 units and amplitude 2 units has equation:

A.y:ZSin-;E B.y:ZSini C. y =4sin2x D.y=4sin§ E. y=2sin4x

Question 2

The derivative of sin®x is :

A. cos*x B. Zsinx C. 2cosx D. 2cosxsinx E. none of these,

Question 3

The primitive of cos?xis:

) cos3x sin® 053 x
A. sin’x B. c X =2 E. none of these.
3 3 3sinx
Question 4
11 .
The shaded area can be found using :

s

* =dx
T 9 A INZdx B [Pydy  cfPyidy

N

: ¥ x
4 D. [ly*dy E fix dx

Question 5
Which of the following is NOT a possible function for the curve shown :

i A y=—sinx B. v =sin(x -+ m)
C. y = sin(x — ) D. v =cos(x — g)

v E. ¥ = cos(x -+ g)




Question 6 (12 marks} Start on a new page. Marks

a} Convert 1116 radians to degrees. 1

b) Give the exact value of cosec Z— 1

¢} Solve tan’x —tanx = 0 for 0 < x < 21 3

d) Find the gradient of the tangent to the curve y = 3sin 2x at the point where x = 112 2
z

e} Evaluate ff sec? 2x dx. Leave your answer in exact form. 2
g

f) Find the total area between the curve y = sin x and the x axis for ;zf L£x s EZE 2
T

g) Evaluate [% tanx dx 1
3

Question 7 (14 marks) Start on a new page.

N, d

a) i) Fmdg;(tanzx) 1

ii} Hence find [ tanx sec?x dx 1
covd 3

b) Find . (cos®5x) 2

c) The graph of y = 4 — x? isshown :

f\ij

e
i) Use the Trapezoidal Rule and 5 function values to approximate the shaded area above. 2
i) Find the exact value of the shaded area. 3
iii) The shaded area is rotated about the y-axis. Find the generated volume in exact form., 3
d) Find an angle, x radians, such that the gradient on the curve y = tan x has value 2. 2



Question 8 (12 marks) Stari on a new page.

a} Write an integral expression that represents the total shaded area of each situation below :

DO NOT EVALUATE THE INTEGRALS.

i 4 2 i)

b) The cross-sectional area of a rock wall is shown. Horizontal lengths and their corresponding

vertical heights are indicated, in metres.
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Find the approximate area above using Simpson’s Rule and 5 function values.

c) i) Sketchthecurvey =2cos4x for 0 < x < g. Use a ruler and clearly label x, v intercepts.

T
ii) Evaluate f[¥ 2cos4xdx

iii} On the same axes as i), draw the line y = 2x

iv) Use your graphs above to estimate the solution to x — cos 4x = 0, in terms of 7.



Question 9 (13 marks) Start on a new page.

a) The area between the graphs of y = (x — 2)? and ¥ = 1 is shown.

T
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1) Find x values for 4 and B.

if) Find the shaded area.

b) The area between the semi-circle y = Vr2 — x2 and the x-axis is shown.

’“ﬂ
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i} Evaluate f_TT\/rz - x2 dx

ii) The shaded area is rotated about the x-axis. Use calculus to find the exact volume thus

generated,
¢} i) Show thatﬁ; (sin®x) = 3 cosx — 3cos® x

i} Hencefind [cos®x dx

END OF TEST



STANDARD INTEGRALS

Jx”dx :—}—xnﬂ, nz-1; x#0,ifn<0
n+1
1
—dx =lnx, x>0
x
ax 1 ax
Je dx ==, azx0
a
1.
Jcosaxdx -:Esmax, a=0
1
Jsmaxdx :-—Ecosax, a#0

sec?ax dx = —tanagx, a=0

a.?. a a

1
secax tanax dx =—_secax, a#0

L/—_
Jr =11T(x+ xz—az), x>a>0
==

= 1n(x+x/x2 +a2)

x+a

NOTE: Inx=log,x, x>0
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